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Charactelfizaition of Sclarlilile
Sirnulzftion Coclas

—VIany OpLoNS

—\Viany/ deVEIOPENS

L onglLtivea

— Years te develep

— 20+ year lite

» Used as a ool for undeystanaing

— Used in unanticipated ways



Exploit interactivity.



It works!

— Mathematica, SClrun, BASIS Slecolote
(LANL), Perl, Python!!!!



Why Pyiflon

Q)] SVERWRENE
L OOSE ENOUAN IOrvE practical

Small'enotghiter versaie

— [fhe tiny core  couldiermainiainea oy ene
PEerson

» Open source for the cererANIBNTIE
useful bits & pieces alreaayAexist



Ne “main™ - TThe'conreiNeop(S)iarein
Python

— Python co-ordinates theraeiins e oljects

— Pythonis the integration “glue
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Puttingdt tgejiniar - Pyiile

IIE blggest |ssue IS always, getting C++
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'_\'i'IC' |—'

SWIGH FYEORIE CXX EVinon, 500St
DN\ |

* Our big requirementsrare...

— SUpport for inheritanece

— support for Python-likeSnteRaces

— tolerance of templating<>
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The shalcow l21yer

*NEViile generates constructor funclions: -
NOIFEyihen classes

s VVeE pullareExtensionI ClassES I Eyiunon that
‘Slhiadow " therxCH+eP|ECt o

 Allew Python StyleNnhefiance

» Add functionality

» Enforce consistency
 Modify interface




Parzalle

uses SPMID style computation witha
ViRl enabled Pyithon co-ordinating

—Vestparallelismisidirectly controlied tnader
the covers by C++ (VIR and/or threads)

— Startedwithrawersion witanimitediviRIrstppolit
(barrier, allreduee)

— New pyNPI supportsiaimajenty eiriviE]
standard calls (commileasty NEdUECES, SYNC &
async send/recy, ...)




Sasic MR Pvirlor
SNnpIecast(value)

Mpl.reduce(item,operat
MPIEYAIFHEN()
Aplrank anaimpIpPrecs

mpi.send(valuejdestinanen,

- * mpi.recv(sender,tag?)

e mpl.sendrecv(msg, des



a): return 4.0/(1.0 + a*a)

myAnswer = h

answer = mpi.reduce

return answer
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sV herne we have Very generic base classes
nTthe code (e.g: Equation:-ei-state), we
Rave witten Pyitnenized descenaant
classes, that Inveke: arpitran/ USer Writien
Rython functions

o C++ component deesnNEEC OrKIOWAILS
iInveking Python

* There Is a speed Issues:(

» But there Is hope!



Blds; accelerated Python fiunctions AND
CHENUnclions

IRpUtIs a Python function object and a type
signature e complleto

Pynamically leoadsyaceelleraliedVersions
Caches compiled code(matchned against
bylecode) to eliminateredineanitcompiles
Early results are encouraging (ZOxiterstXx
speedup)




signature = (IntType,IntT
compiledSumRange, rawFu
compiler.accelerate(sumRa

print "Compiled result:", compiledSu



SUMEzIRY

enanled Pythen s a reality
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